This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



& SI S 
Application Number 



10-2003-0016484 



m m U a m 

Date of Application 



2003^ 031! 17S 
MAR 17, 2003 




1020030016484 %^ °AA'- 2003/4/11 

[sei^mi mm 

IMmmXl] 2003.03.17 

asi egjixi ±x\ aai ^ ois oig& misai 

[^9£| S^S§!] Trench isolation method and Method for manufacturing 

non-volatile memory device using the same 

[*aeii 

[3§j] ^UAI- 
[#£!2J2H] 1-1998-104271-3 
[CHBiei] 

[33] sf9¥ 
[ P) £| °J 3 = ] 9-1 998-000230-2 

1999-030203-7 

[&axu 

[3 821 9^221] LEE, Sang Hoon 

[^eje^ais] 710924-1000219 

437-810 

[^^1 9^l£ 2ISAI LH^2= 697-4 

[^3] KR 
[SJ8XU 

[392] =?SH3|] gJt!S 
[3 92| S^H^I] LEAM.Hun Hyeoung 

[^eie^SS] 650223-1453015 

449-904 

9 3l£ §oj A| D\mm SEfEl 450^X1 £!a&30H&M 102 
S 202S 

[=*=!] KR 

[»axn 
[3921 ^shjii 

[^§3 SHIN.Seung Mok 



36-1 



1020030016484 



2003/4/11 



[£JAh§^S] 

[S5II] 
[t!¥AHf|] 



700112-1168145 
442-727 

^siai mm=p- S 

303s 
KR 



□ Al ^JZl 



om^ 501 



LEE, Woo Sung 

731111-1029441 

449-060 

geJAI feU^S 1 35-8 S XI xj 10 2S 

KR 

^513 HI422E2J ^§0|| 2\m IS!, ^51 S HI602S2J 7? 
Oil «€1^J Ah S S?SL|Q. CH£|oi 

(oj) 



20 3 

20 a 

0 2 

21 S 
830,000 1! 

1. flef/H- SA||/H(ES)_1 



29,000 S! 

20,000 SI 

0 SI 

781,000 S 



36-2 



1020030016484 #<3 2003/4/11 

#£31 7]* ^-ofl *fll *fll ^ ^^-g- ^^^Ji, *fll £ 

*0l ^^-^ ^4*H *fll -tfrS^ ^fl€ ^ afll £€^ v sfliei-g- <g>8tb 4^-, 

*fll 51 ^ SflifH o]^*V ^^>o^ B^l* -8-71 H 

*fl2 #3^* ^^ttcf. ^ ^2 ^ ^ o. oi_ A ]e 

S ^^.5*1 , V}EL2] ^k^SLS. vfl^ 7fl^^- ^ XiJl, ^ nfl^ofl 

€-S-^r SJ-iL^- ^ SU^, 1^5}^ €-2. $M # 

£ 3f 
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1020030016484 #^ 9J*>: 2003/4/11 

B^^l ^-^ ^ oil- ol-g-^}. nfls. e) « c v^ {Trench 

isolation method and Method for manufacturing non-volatile memory device using the 
same} 

5. la i« £ lg^r ^Hfl^l ^>7l^l^ ^tS-f H^l^l ^> ^-ej ^-fr 21-g-tr # 
5. 2^r £. lc^l 'D' ^-tfltr #^.£olt}. 

£ 3a JE 3h^r ^^1 afli ^AHHl rnfs ^ « 0 >^ ^ o}^- 

71 zisflHoiq-. 

£ 5a ifl*l £ 5g^ ^^1 ^13 ^aHHI 21 tr i* r £-3 *3 ^ °1# 

ol-l-tr #$1^ ^lSSl ^l^l afls « 0 >^^ ^^§>7l 31 tb ^lSl-olcf. 

100, 200 : «KE*ll 71* 102, 202 : afll sfl^ 
104, 204 : afll 106, 206 : sfl^ 

108, 208 : B3I*1 120, 220 : ^12 ^2}-^ 
112, 212 : ^3 124, 224 : ^:EL 
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1020030016484 #^ 2003/4/11 

126, 226 : A2 5.$.^ sfl^ 125, 225 : #5.^ tIMS. 
128, 218, 318 : ONO^ 130, 230 : SBf ?fl°lH 

<13> -S. ^} « 0 V^ * OH- ol-g-^ *fl5Le] aflS «<HH # 

7fl^}JL, A]3z ^g-g- ^ 91^ i4 ^-sl (shallow trench 

isolation; STI) y c v ^ ^ °1» 0 l-g-tr l-fl^ «flS.e| ^(non-volatile memory 
device)^ "J'SHl ^rtr ^3^1 4. 

<w> ^^t^olS., 51^3 *flS.5l ^lS^l &<>H, ^1-2-3 ^ ^ajS.^ nflia| 

-S^ ^H^H- ^ *1^1 ^.ofl 14s ^o]o>^-o| til^l^i^^ (scalability)*^ 3 

wl^]^^^^ ^12: Sfl#£.( resolution) ^ i§3l-g- si\% 
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1020030016484 #^ <Qt}-: 2003/4/11 

<15> tfl^-g-o} Jl^TA ^IS-ej ^7}^ ^ O]$)o) vflo^ <g tij-^cq ^s. A} o}6\) 

<ie> ^vaj i4 ^-S^ ^5]^- ^ (local oxidation of silicon; 

L0C0S)4 ^ l£ ^ *>-g-*H ^^^cf. ^sl^ ol-g-*]- 

^flE^W. <>1<H^, ^^-i- ^1 A>-g-^ 71 

#-g- ^EH^ ^_>S}-Al^ 7l^r #6fl ZLeiM-, ^-71 ^> 

^VsHH 0} = ^ 7 ]^-o] AV-gj. Alo)] n>^a.S. A>-g-E)^ ^sj-nj- *>Jfofl 

*1 t^^S #4i7} ^if*}^ ^je. ^Vsj.^ #^-£-°fl ^ «la(bird's 

beak)7> l^*}?!] ^cf. oje]^- ^ tija^l £|sfl ^1 = ^s^o] w^o] ^oinv^. 

^ «. cg^O.S. ^£)7l nflg-<i, ofl^y. S-o] ^SH, tili^l 4i7>^ ^ 7 ]^ 

<i7> oi^^- -^1^ «M*>7] ^Ji^^ aVE*fl ^HH^ ^S-f i 

3-bKSTI) ?27} *lHs}oi oiq-. ^ S -o b^^I £-e] ^bfl ^e)^ 
71^:* H 31*11- ^, B^*ll- *fl-f £>H 7l^r ^Hl ^^-^ ^^4. 

^1*1^ (etch back) £E^ ^ 7l7fl3 <£n}( chemical mechanical 
polishing; CMP) «o v ^^-S. ^zJ-«H B^^]^ vfl^ofl ^= ^s}-^ ^*}7fl 

<18> J=L«- A^om ^ S JjL ^ w.^ ^^O.^ oflE) 

y. cg^^- ^^^>7l 4i3f ^T^SI- cg^^. :gr= a> 
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1020030016484 #^ 2003/4/11 

5*^* ^*Rr ^^1$ JEt^c).. 7l^r ^Ml ^2:* ^^tb ^Itt, 

^^tt ^e^oj^E ellolc^ofl ^ti>£]^ ^B^ol^B ^>7> ^ 

^£^1 ±A$\ ^2^1 *]?m o d <8U=-& *l*lfe oli-^^ol^E 4 ^-wv^].^ 

5-3 #*H1 5a°H 1 r£7> ^-S] TflolH^l AA ^ H y o V ^ 

^-S ^*Kr «o v ^°l *)H3<H . iEth 4.^-9- ±A ^ ^*<H1 ^ ^-el 

T^lB^l *>7l31 « 0 >^o.S. ^*Rr #^<>1 "ltf^ ^ ^16,013,551 
SKissued to Jong Chen) ^1 7lHsH ojcf, ^#«]r y 0 v ^#°11 ^V^l 
°l-g-S)fe #3L^ 7]]olEc4 ofl^y. cg^ol el-M-S] D}i3t ^f-g-^H ^Hl 
<>HE]t± c^q^ 7fl°lH Aj-ojo!) ^]. 7 l ^Hj-AlO.^ ^27} ^l^slcf. 

tfl^flS., ^5.51 #*l£r <y^^ *1#°1 H ^Bfl« 

*r SHrd], ^7l^ o_S Hi o] E^ 9] <g.#iH 7]-^^ «2fl4=l 

wflS-BH Cfl*> ^A7} ^-jl 5£tf. oflS-e] #*l°fH CflolE^# *]#SHf ^ 

^ 71 ^ E^g <1>5}-SV^ 7 fl^*H #5.^ TiMB 

^cf. ojsq. ^-o. ^ ^ofl^ C-flolE-1^ X\ ^ ^Ef TflolHSl- 

71^-ofl Z^^r #<S4; ol7>*><^ 7flo]H<Hl ^7># ^Ol^Tm Mfl^O.^ O] a-O] 

°H, -B-^^ TflolEofl ^^Sl ^]Al7lJl ?1JE* Tfl 

°1H21 #5.^ TflolH^l *liH5Kr fVcf. 
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1020030016484 2003/4/11 
<2i> £ la vfl*] £ lg^r ^BflS] H*ffl*l i*} ^-51 ol-g-^r #Efl3 

<22> £ lal- #3^3, ^e}€- 7l^(io) ^Ml ^-sj-^-(ll)* ^ , # 

°fl *fll #^^Sl^(13) ^ ^sKKl5)* ^>^o.S o) nfl, ^ ^n}- 

(11) * #2fl^ ^IS-^ ^ TflolH ^>3K\ ^ Al5j.n|-0_ S ^3 JL> ^ X ^ej^Sl 
^(13)* #3.^ Tflol^s. 7l^H, ^5^(15)* 5^ ^ 

<23> £ lbl- ISell^iH 3fl^(SAl5l^ +\A 

^■^-i: -f-*ll ^^(15), *fll €^^#(13) ^ ^^-(11)^- sfl^l 

(12) , *fll €^^Bl^ 4^(14) ^ 2flH(16)# Tfl^SlH, ^-71 i£ 
efl^l^H $\Q^r ^-g-^H *)U #Bl^el3.A 2 flE i ( 1 4)o 1 l 71^(10)2] # 

^» B^l^(18)l- ^^tb^f. ^, *>q-^ 4iHt B 31*1 (18) ^ 

*<H1 7l^r(10)ofl ^ 9] <5}^r 71^(10)^1 ^ofl 7|1 °] J= 

<24> £ lcl- t^sl-^ , B3!*l(18)-I- ^^^>7l -i^ -§-<>> jLoflvi^l^ o]-^ 

^3-° 3 o>7]^ ^el^-^ damage )-|- ^-ol^ (curing) *}JL H^l^l -^-e^lH^ ^rii 

^^l*>7l JflSH, H 31*1(18)^ ^--g-i: ^ ^7l 

3 th}. °H1 ^r^-, ^S}- av-g-oll £]«f) B3!*l(18)^| ^ 

^ -^Hl 1^rS)-^-(20)^ ^€^r. °1 ofl, 1^2}-e}-(20)* ^^^r>7l <i^e) 
^ 820°C *:E<*IH ^ 3^m~3*m 30^- ^9} ^^^cf. a=«r, I^^O)* 
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1020030016484 . 2003/4/11 

cf^-, ^^o}^^(N 2 0) £fe ^^i(NO)^ «HM <1^S|-^(20)°1 

^ B3]*l(18)£l i-fl^-i- ^ 850°C ^3ES1 ^r^H oJ (anneal ing)^ sQtf. 
<25> £ 2^ £ lc^l 'D' ^-£"§- ^-cfl*V ^lE* £A]*V ^o]cf. 

<26> £ 2 ofl £AltV a}^ &°], #7] ^ X\, *fll #e)^e|^ sfl€(14)^ 

3} <^*Kr ^^-c] Tfl^^AS. ^<HM-^ «>, 7)# 

(10)^ *)U *H He 14)3 S^^A-]n> AVsj.7> ^sqiis. 

sfllKH)^ 2fl€(12) ^ Tfl^ on^( edg e) g ^e)^ 71^(10)^ -*H^ afl^ 

(12) #3 7^ °H*HH£r #^2) y^t&tt. n^sM, Tfl^ ofl^ofl 

*1 4ts^<s] -»M ^ iB5lli7> ^f^<H <L>^ #3* 

7> ^afl^tKS. 2£] b %^). =3. Xll *H€(14)3 w>rt- ofl^l «-^-o] 

Sl^-S #^-5)^ ^1 1-21^51^ ^(14)3 #^(5. 2^ C ^l^ti 7)-i; 

7l(positive slope)* £-7)1 ^tf. o^H, 5.^1^ «. 7]^-7l» °fl 

^S(etchant)^] cfl^H ^°1 3^3*=- 7l^7l# ^fetfe 3^ ^nj^c}. ^, ^s)-^ 
sfl€(16)£] o>2fl^ sll€(16)^ ^*1H -si «fl ^-r-7> <*Ml£M afll 

4^(14)^ ^ ak« - Ml 7]E] «. 71^71 (negative slope)* #7ll 

* ^ ^IHH £°gsl^ Boll tfl«H ^s|7iq- S>Jf ^ ^z* ^l^s^i 

3"§-*Ml Sl^ 3L*lE]«. 7l^7l# #7fl 

<27> cfAl £ lc* %2z*}i&, ^ AV^-#(MT0)S. ^>5}-^-(MT0)(30)* I^Vs^ 

(20)ol tg^jg M«*l(18) ^ Jfl^(16) ^°11 ^-71 -a-^-S-a ^ 
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1020030016484 #^ 2003/4/11 

3 #3W30)3 ^€(SiH 4 ) £ ^SM^CNaO)* Af-g-^H ^ 750°C 3 

^^o_3L*l , #e^*l-«- o}-g-*v n fl^( g ap filial f^n}i ^ H«*l(18) ^ 
^€(16)21 ^x)*}7l) £t}. . . 

<28> H ld# ( ^ a>^ #5 _ a> 21-^(30) ^1 B3l*l(18)« 

^ #5.$ 71^(10)^1 W 71-* ^(CVD) ^^5- CVD ^5j-^"(2D* 

A. 

<29> £ iel- , *fll #e]^Hl^# sflBi(i4)^ ^o] nfl^} ^>7l CVD 

#3^(21)^- 71^1^ <£p>(CMP) *&^SLg. <&r>\&t± m ojofl tcj-ej., h€*1 (18H^ ^ 
E]tL <go^ tt^*Hr ^^-(22)ol ^^tf. 

<30> olol^ ; *fll #5^s]^# 3fl€(14) ^ — -t>5|-^-(22) ^Ml WS.^ TlHBS. A]- 

# sflli(14Hl ^#£H, ^ ^ o.^nv ( 26)^ <£3^8: ^M^t}-. 

<3i> £ if!- #2:^ , ±\A ^SLS. £\n ^>5|-^(22) ^ A}2 

*fll #3^3^ ^^(14) #<*fl *fl2 l-sl-^Bl^ ^H(24)l- ^-£3: 

7flo]H#(28)# o] irfl, 7iMB#(28)£r #3^3 

<32> £ lg*- ^-S^, A>^1 A]Z| ^ofl °]f% 7dH# 7flolH#(28)# 2flB^*l cf-g-, 

^SH*-Sl^(26), ^12 #3^3^ afl^(24) ^ *fll #Hl^e)^# 4 €(14)^ £ 
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^ =l ^4, *flS-^ € *Hl #^&|^ 3fl^(14)4 ^12 

*fli2 (24) °l-¥-<H^ #5-^ 7flo]H(25) * ^M* t11o)e(28)# ^wl^ 
^(stacked) fS7} ^^4. 

<33> ZLS^ ( £ If ^ 'E 1 ^ ^-O], *fll #B^S}## Sfl^(14)^l ^7> i^Bjti 

°1 u o V ^ ^ JL^ofl ^ *)U W^^^ sfl €(14) ^ ^^-(22)0.5. 
3giEl ^V2|-^-(22) ^ 7^(10 H ^-M-^r *1 *fll l"^^^^ ^(14)3 # 

^■l-(residue)(14a)ol #3^(22)4 c§<* a}c>1s] 3?fl§ tc|-eq- ej-o] ^ 

ns. ^€ ^ 544. °1 si #s|^€- #^-#(14a)^r 7flo]H(25) 4°1 

* 3*1 (bridge) -I- *>£3l ^a}-<2] ^71^ l-^(fail)^; -frW ^ Si 4. 

< 34 > 2L*1, ^a>51-^(20)* ^>y*>jl °1^-<H*1 ^W30)^g- ^*Hr 31 

<35> nJ-eM, ^11 i*}^ ^71^ ^ 5d^, ^1 

a ^ h^*1 ±4 S-h] «o Vl ^* *H**te 3M4. 

<36> ^2 «l£^l i^$l ^71^ « 0 >^1 il- ^ ^ 
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B31*l ^ «HH 2]^, *V£*ll 71^; #ofl AV^j-n]-^- ^S}jL, #7l 

*fll #°fi ^ll 3E#^ ^ ^ , #7l ^3^, #7l *fll ^ 

#7l A}1 ^5]-# ^zH?H sqfl , 2fl^ ^ sj)^ ^*b*}. 

#>1 41 ^A U A- ^€^1 <?l^Hr JjL^o} AlZ^a} # 7 1 7l^6fl H^^l 

» S^ul, #7l B31*l» ^« 3t#*Mr a>-8-*M fM^*b q~g-, # 7 1 

H^^l^ «>rt- g ^-ol] ^2 AV^nV^. ^A^JI, #71 *l|USKr €^ #3- 

^-i- ^#W. #7l H3!*l^r ^ 800 °C °1#£| JL^o^ o^^si*}, #71 *)12 
^ 700-800 °C ^£^1 ^S.^1^ ol-Al^-S. 

##tb *)12 ^e>7i cf^ «H^^b ^ahhi 

lr#^ *flS.el #*13 *llS « 0 Vl ?H ^S}^, to^ll 7m #ofl *fll #3^* ^ts} 

-n, #7i *m #ofl s^i^ ^*b ^-a-, #7i s^m- #<hi ^sj-^-i- 

^*>ol, #71 #71 *fll ^ #71 *fll #3^* 

°i-§-*h #7i m 31 #71 7m* H31*l» 

-a, #71 B3!*l» 5E^Rr 3}^-§-S. if-^tb ^, #71 H^*l y>^" ^ ^ 

#°fl ^-^1^-S ^12 #5}-^-* 3^*}. #71 H3Q*|# #71 ^5)-^- 

21111* ^13 #5)-^-* ^*}oL, ^113 #S}-5M- ^7l^>^ #71 H^l^l xfl^l ^= # 

^#tb ^, #71 *lll 3flBi #ofl ^2 3flEi* ^^*>J1, #7l *)12 

S^i^- 3flEl ^-ofl 0N0 ^- ^ ^3 £^nV^. O.^. ^#^Cf. 
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#s -tVaj-^-fr ^ ^ ^-g- ^ SU^. 

^X\7^o] ±CLS\±r l^s}-^ ^Aj 4^ o. ^^>j7 o^*y ^ A]-^ tgs$ ^ o. 



£ 3a ifl*l £ 3hfe afll icj-s. h^I^I ^-e] wj-^^ 

£ 3a# % V S*>^, *Jii^o_5. tiV^^l 71^(100) ^1 -SrS*** °-} 100 A 
(101)* «8>S#th 

*fll ^^-(101) tfofl s S tg TllolHS A>-g-El^ ^1 £^S|(103)* s}-*}- 

^(LPCVD) °l-8-*H ^ 300-1000A ^fls. cf^- > Jg-Aj-^ 

91 6jl§ POCI3 ^-AJ- « t J.^ > ol^. ^ t o] -aI^. £3§ «j-^o. 

36-13 



1020030016484 #^ 2003/4/11 

S. *lll £#^(103)* m ^Aj^lcf. hV^-^^tII^, afll 

(103)^ Sxr ^>#3li o]^-^^lcf. 

<4 5> #7l afll £.^^(103) #«fl 5)-^- 7l# ^a)^- ^2)-l-S. o] =-o^^l ^ 

5^(105)* ^ 1500-2000A *M|3. ^3^(105)^: ^r*Kr ^ ^ 

*3 4ias 7]^^ s}-*)- 71313 <3*Kcmp) ^ ^ D > 

(stopping layer)^ ^^5. n^th*. 

<46> s. 3b# ^ ^ ol-g-^H ^^(105)* s«b^sh, ^sj-^ 

^^(106)# cf^S-, 711 o] HI- ^4)*}7] JflSH ^sj-^- =1111(106)* nf^H 

5. «h xii £.^^-(103) ^ *fli ^vsi-^-(ioi)* ^-j4W. °H *U £^ 

=1111(104) ^ Jfl^(102)<>l ^^^cf. 

<47> T^l^H, ^11(106)* ^£3.5. ol-g-wM afll Bfl€(104)«Hl «?] 

^Kr 71^(100)51 ^# 2000-5000A a°lS. 71^(100)^1 

*1(108)# $-SSH=K 3. ^4, ^"71 afll 3fl^(104)#^r 2|7l H ^1^1(108)^1 Sl«fl 

£-21^. 41*HH Sa^H, =1111(106)* *>M-^ n>^ 3S o]^}<^ ^ 

1 4^(104) ^ *fl 1 =flli(102)* cf-g-, 7ll^s>^ ^-7] n>^a.# 

°l-§-fb 7>7l ^1 « 0 >^_°3. 71^(100)^- ^zl-SH B 31*1 (108)* 71^(100)^1 

ofl^y c^^o. ^a^}^ ^AHl 71 ^(100)^1 ^ofl S.g_T% TllolH* ^g-^S 

=L^, =1111(106)* *fll 3flU(104) ^ X| 1 -M-^ sfl 

H(102) -f-* ^s^v 3flli(106)* XlTltb ^H^l tfl^H ^ 

» tf-E °l-f-<H*l p>^H# ^*>JI ^l-I- °]**H 7^(100)* ^^"f-A 

7i ^(ioo)<^l ^ ^1^1 (108)1- *8^m ^£ 
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<48> £ 3c ^ £ 4f ^-S^, ^aVS}-o1^^(n 2 0) ^Vsj-^^CNO)^ 5L^>^- ^± 

3*W* H 31*1 (108)7}- 7l^r(lOO)-g- <H^*8*H, -^4 ^ -§-<?> ^ 
^ (108)3 ffo^^-cf. 

<49> H3!*l(108)« *D€(106)°1 71^(100) 

(120)^ 7l^-(100)^ (108)3 tf}^ ZL5]ji 3flig(io6)^ 

TgcH], <d^r3-°S ^^^cf. o] ^.f t ^-71 o^*y ^ °J= 800 °C ^£ J£fe- n. o]^°\ 

£r51^H *r3)£M(n), *fl2 ^>5j-^-(120)^- 3= 600~800°C ^£5] ^r^H 6t 140-160 
A ^15. *fl2 ^^-(120)^ 3= 750°C -gr^l 

^•1 S 31*1 (108)3 w}^ ^ =§j^ o_S^Bl 3 150A ^^ll- ^51^ ^A^cf. >a-7l 

42 ^s}-^(120)-|- ^^^>7l 3*V 3 4Al^ ^£ ^l^^nf. a. ^ofl t^s.^ 

H^i^i(io8)^ ^ ^ ^12 ^>s}-^-(i2o) ^ ^-i- <y-^s ^S^iLS.*), 

, ^:^>J1 H 31*] (108) ^ ^*<H1 3*lH ti^ ^ ^3 

*H ^ &3-. 

<so> £ 3dl- %i-S^>^, H€*l(108)« *^*}7] ^ BPSG, 0 3 -TE0S, USG 

#e|-^nKHDP) ^4 ^-o] 7^ ^ s.^o| -f^tt *fl3 ^^"(112)* B 31*1 (108) 

1- i^rRr 7)^(100) #<Hl 3 5000A ^£3 ^1 nfl , m ^sj-3- 

(112)^8: 3xfl^(i06)^: Q^ls] iiJES. t^^tf. ^^^j-^ ^3 ^^(112)^ 

SiH 4 , 0 2 ^ Ar 7fif #e1-^} iiS. A>-g-^ #3^ D 1- ^ofl <^a) ^ 

£3-. 
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1020030016484 #^ <Qx}: 2003/4/11 

<5i> £ 3e« 3^(106)2} g.r£o) nfl 7 >^ ^3 H2)-g- 

^ S^r W <2*}(CMP) «o Vl S-2-S B31*]U08) t-lH «V£*ti 7]^: 

(100H <3<*]-8; tb^Rr €^ ^^-(124)* 

<52> £ 3f* A>-g-*H- ae^ ^-^0.5. 3fl€(106)# ^lT^H 

*fll ^^(104)^: nJ-eH, €^ ^^-(124)^ ^-j=l 7 }. *m ^ 

€(104) iL^ ^711 

<53> Ol^^, f^o. JC^Kr 71^(100) ^ ^ 30 ^ ^ 

^ 3i ^(pre-c leaning) ^lW. o] ^J*., ^^(106)^1 iB^ ^ 

31 71^(100)^ *1 ^ ^ °m ^JEL ^-(124)o] 01 250 A ^5. ?f-v\) 

<54> £ 3g# &2,is}i£, ^7] m 5L#^ 5fl€(104) ^ ^B. ^^(124) #5^3 

6 >#^^ ^e]^ ^ A]2 £^B|(£Al£l^] ^)^ 3}-*}- 71^" ^ H o^°fl ^] 

*fl ^ 3000 A ^tM=h 

<55> 0)0]^ f pxig S^V w 0 V^, o]^. ^ g:- <y-Al^- jE^g « o v^ = a. ol-g-^ 

^12 JE^-g- ^r-£<2] N*g I^S^Jt}-. o) v$ f ^7) ^2 £L^£r Tfl 

°1B^ 7l^>^ ^ 0N0^( 128)^1 ^7>a]71^ 

JE^SJ- Bfl^(104) tfofl A2 5L#n 2fl€(126)^: °H *fll ^ *ll2 51 # 
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^ 31^(104, 126)* 5E^Rr #^ 7llolH(125)7> ^Sl^r <y^Kr ^fiE] 

<57> £ 3h» #3^3, >H12 2(1^1(126) ^ ^J= ^>5)-^(124)^: 5Lf-*Rr y}% 

(100)^ ^ofl 0N0^(128)* ^r, ^2 H^i^- 2fl^(126)* ^sH^ ^ ioo~ 

150A ^ -t>5}-^ ^, ^7) 130-150A 

7H^ ^2)-^ $^#tk -*7l ^sJ-^M: ^A]^ fif 40-100 

A ^JESj 7>*lfe #Jf- ^3^* ^^^-O.^, ^^fl^ol A>^^ -^7> ot 10Q 

-200 A ^3E^1 0N0^(128)* ^th}. 

<58> Tfl^SH, 0N0^(128) ^Hl ^13 S*! 1 ^ ^ ^S]A>o]t=^^ *\^is}cx\ ^E-g. Tfl 

130)1- ^^W. °1 «fl, -^"71 ^)13 H*l^gr 5.3$$. ^^^rSLS. ^ 

^elA>o]c(TaSix) ^-^.S. °)^-°]^. ^^}t])^, ^H* 7lHH(130) 
^ ^13 S*}^ ^ 1000A ^5.3] *f-v\)3. ^^S)51, #^ ^e)A}o]Hf^- ^ xooo- 
1500 A ^jJE^ ¥^115. ^€i=h 
<59> tf-g-ofl , ^z}- ol^-^H ^iHl- 7flolB(130)# -^-£-3 ^^-*V cf-g- 

, 7flolE( 130 )o| a]z^ch] tcJ-5} 0N0^-(128), *fl2 3^(126) ^ ^ll 

3})^ (104)* *£^SLS- ^^W. H ^4, ^lS-e] ^ 

*fll 4^(104) ^ *fl2 H^^j" 4^(126) .2.5. oj^c^^l m.^ 7flo]E( 12 5) 

4 Ti^l- 7llolH(130)# 7\}o}^7\ 
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<60> ^aHI 2 

<61> £ 5a tfl*l £ 5g^ -g- *fl2 ^Al^ofl o|*V H^l^l ^ ^ °1» 

<62> S. 5a# , ^3^4 ^ tili^l 71^(200) ^Hl 1^>5}-^# 0 l-§-*H *J= 

100A ojs}^ g}=£- 7}7]^ ^ B^^l^B]^ 7flo]B ^Vs}-^- 5E^r ^sj-^S. 

<63> ol^^, ^^-(201) ^>H1 TflojE^ £^BV(203)-S- ^ 

^ 71^ ^SJ-(LPCVD) 1HH <* 300-1000A ^5.3] *§^*>3I, P0C1 3 ^ 

y o v ^, «o Vl 3, SL^ ^1-^1^- £3§ w o v^ - o_5L £^^(203)^: JL*HS] 

Ir^-irS. £^A]^lcf. o] ^ o. ) ^1 £^^-(203)^ ^e^Ej^ of^^i ^^^o. 

<64> Tfl^H, £^^(203) ^Hl 7^ 3^ 7}^ ^<L3. ^^-^-(205)^ 

1500-2000A j}S.£\ ~v\]S. *8<%$±t±, 

<65> £ 5b« ^SMS, ^rS.^ 711 ol HI- ^3*}7l ££Jfl7liE 3fl^(£A}£]^ 

°l-§-*Rr ^ ^ -f-efl ^3^(205)* sflE^^H A>-§-£|^ 

4^(206)^- ^^ttcf. ol nfl f pfiai *}<*| 11^(205), 

m £^^-(203) g m ^^-(201)* ^*>^o.s. 4)zhm *m(206), *u h 

&n Jfl ^(204) ^ *fll 3zflii(202)^- ^lc|| ^£ o^tf. 
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<66> tH^H, ^7] t^7\% c^g-, a]s^ 4^(206)^: 4iHS 

*}-8-*H, *)U S.3W203) ^ *«1 ^B]-(201)-i- ^^o.S->«], *fll Jflfl 

(202) ^ afll ^Bj(204)^r 

<67> oi<H>H, 4iai °l-g-«M *U 3^^(204)^1 7)^(200)^ -tf^- 

% 9r 2000-5000A ^5E^ Q°]S. -*|zHH 71^(200)^1 *1^£] B 31*1 (208)1- ^ 

°H 4^, *)U 3fl€(204)*^r H€*1(208H ^-Hl€4. -£*H 

oil B 31*1 (208)1 *8^*Kr ^ 4iat a>^-§>^ 71^(200)^ 

oflElti. <^<*j-i- ^^Kr 71^(200) ^<H1 #3.^ TflolH* ^Hl ^*>5.3. ^El 

iL #5.^ TflojE A>olofl ^>7l^t ^JlS. H 31*1(208)* ^^1- ^ 

<68> £ 5c* ^^>^, N 2 0 5E^ NOSf ^ ^>-§-*>^ ^^8: ^ 

*S*H ^l^S. H 31*1 (208) ifl^ fM^tt H^l^l 

(208) ^ ^ ^gs^ 3fl^(206) ^Hl f^^sH-S. ^12 ^>3]-b]-(220)# 

4. °1 ^, ^-71 800 " C -l o]#o] ^JS^H ^S^, z\) 2 <4 

sKMl20)£: n 700~800°C ^£^1 ^rSolH 140-160A ^£^1 ^f-*fl» 7}x]S.^ 
^cf. s^l^, B31*H1 MTO ^5}- ^-(120)^- ^ 150A ^5.^ ^}Mr 7}^, ^ 

750°C ^£^1 ^^4. #7] B3!*l(208)2l ^ ^ *fl2 ^^(120) 

<69> i 5dl ^S^, H 31*1 (208)1 ^H^VS^ B 31*1 (208)7} 7l^ 

(200)^1 ^Tg^ usg, O3-TEOS, BPSG i&^r ^h^KHDP) 7 ^ ^ 

^°1 -*Hr^: ^€ ^13 ^S|-^-(212)# 5000 A ^£Sl ^*fl5. o] 

^4-, SiH 
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4 , 0 2 3? Ar 7>i» #^n> o]-g-^^ j7^ £ l-e(-^P># ^Al^o.s.^ *)13 

#3-^(212)* ^*Rr ?M 

<70> £ 5e# %^<Br}^, *fll sfl^i (204)21 ^o] nfl^l *fl3 ^5^(212) 

o. H - ^ 7] ^^ <gp|.( CM p) 1^0.5. ^T^o}, #71 M 31*1(208)^ tfl^-oil 

^^-(224)^ ^tb^. 
<7i> ^l^H, ^-fr*}^ 71^(200)^; ^ 302: ^S. ^*Rr ^ 43 

(pre-c leaning) iHj-i: ^^*Vcf . 
<72> S. 5f# <#7] sfl^(204) ^ ^= ^2)-^(224) ^Hl 

«H <^*fl 3000A ^flS 
<73> ^l^^i, P0C1 3 «<^, °l£r ^ 5E^r S.^ ^ ^7) 

^*Rr ^Hl *3<M 0N0^ ^^g- ^7}A]7)7) *§^S)7) nfl-g- 

^ 7>W t'M ^*R=r ti^^cf. 
<74> olol^ ( Af^l aIz}- ^ aV5|.^(224) ^ ^]2 J£#^g: ^7i*H »H £ 

3j|Ei(204) >S"6|| ^]2 H^i^ ifl£i(226)^: ^ttnf. ttJ-BH , *f|l ^ *f|2 jzfl 
€(204, 226)°_S ^^tt #5.^ 7llolH7> ^-^S]^ ^ <y^*Rr ^)3L^ ^S. 

<75> £ 5g» %^e>^ , 71^(200)^ 0N0^(228)^ ^*h=h *fl2 

^€(226)^- #3^]^ ^ 100A £fe ^^M- ^S^kH, ZL $H 
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^ 130A ^5L$\ ^11- ^^-g- ^7} £3b^& ^sM^ of 40 

A >§3E2] ^11- 7Hb *8^*H, ^Sj-^/^sf-^/A^D]-^ ^ 

0N0*K228)-g- ^W-. 

°1<H'H, 0N0^(228) ^H] *fl3 * ^ ^&)a>o]c^ As ^ 

o]B(230)# S^tf. o] nfl, S.^^ N + 1±S S*§£ tEj^e)^ ^ £H , 
^ ^HUH-E.#£r ^€ ^^A>ol^( WS ix) ( E]£Hf ^e)A>ol^.(TiSix), iE^r 

^^AfolH.( Ta six)5. o^o^cf. 7flo]B(230)^ ^ 1000A 3j2E£| ^M* 

m ^ ^ 1000- 1500 A ^J5E21 ^1* ^ ^5] A}oj j= * o.^ o]^o^^|c|-. 

3l^f*H, A >^1 ^4 ^^^.S. fiHl- ?1MH(230)» sflE^srH 0N0^(228)^- ^ 
#Al^l tf-g- ( QN0^(228), *H2 ^€(226) g afll 2)1^(204)^: 

^ ^z^o.^, aVx^j 7^(200)^ oflael -i ^^Hlfe ^1 3fl€(204) 
^ *fl2 3fl^i(226)AS o]^o]^l 711 olH (225)5+ H ^ofl ^Ef 

7llolH(230)^ ^l^Rr 7llolB7> ^^^cf. 

^*Rr ^Sj-i: ^^Rr tflxi N 2 0 NO^l §^7l H^l^ll- <^^}JI <£- 

4. Hit!:, «lin^ ^l^>oi ^sl^ 1#s^ ^# -fl^OZ. ^ ^ 
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# ^-o>o^ ^^^>^ ^>7]^ ^ b^o,} «V^o) A ^ eg 
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1] 

«V£3fl 71* ^H] XI 1 -SrS^* *§^*Rr *7fl; 

#7] X]l ^-ofl JE^n}- ^Sj-^ ^S^r 

^7i ^a^, -s-7i i s^^- 5? 4 v 7i xi i -ar^-^-a- *izhm sim, xi i 

^-71 H 31*1-1- 5L^-*Hr A}-g-*M ^<X^^ ^Xl; 

*Vtt B31*l ^7> ^-e] 
2] 

Xll^Hl &<H>H, #7l H 31*1 XT ^"71 ^Jj-^ 3})^ p>^HS sr}o| ^ 3)^ ^ 

^ B3I*1 ^> ^-e) y o Vl 3 . 

3] 

Xl2"M Sl^H, #7] X]l sflif} ^ aVJ^ 3fl€^r ^-7] Jifl^l^ n>^ 

°l-g-*H ^ t^^s *Rr H31*l i^} S-e) wj-^. 
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4] 

i(N0)« 3E#*Rr 3# ^3.2.3. 3^ M*l ^> -§-B] w 0 V^. 
5] 

*fll1Ml ^"71 H^l^l* #<^*Kr #31^ #7] 800 °C jt 

£4H o^^Kf #3l<y 3* t}^ H3I*1 ^7} -g-^ «o v ^. 

[^t 1 * 6] 

^AS B€*l ^-el y o v ^ . 

7] 

*)l6lH ^71 ^12 ^Vs}-^ 700~800°C^ ^r£^l^i ^^5]^ ^-g; ^lo^ 

^ B3I*1 4i7> ^-e] « 0 >^. 

8] 

^ l^oHl ^M^i, ^7l ^2 ^J2. avs|.#(mT0)# 5L^-*Rr 3# 

H^l^l 4i7} £-3 . 
[37* 91 

*fl8lH -#7} *])2 *VS^£- 140-160A^ ^^5]^ #-g- ^r^°-£- 

*Kr H31*l ^> ^ 
[^7* 10] 

^11^1 91°]*), ^"71 ^EL ^VS)-^ ^.sRr #7^, 
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#7] *fl^>#*l #7} life ^13 *g^*Hr #31; 

^7} Z\}3 -#7] ^9] &t&o] i-^jg nfl^ ofl*j yfl ^-^ 

*1 

WW HI 

afllOlH 91°]*], #71 ^13 -tfs}-^ BPSG, 0 3 -TE0S, USG ^ -H^_£ #efSn>(HDP) 

*1 i*} £-5} ^ . 
12] 

#5131 71^; >8-6fl *fll #3^# ^*Rr #31 = 

#71 Tfll aV^-b]- #6fl ^|i E^-fr ^*Rr #7fl; 

#7l ^5^-, #7l afll 51 ^ * #7l *f|l ^Sj-^ sflBl, 1 

#7l ^5}-^ Sfl^i^- ol-g-^H #7l *fll 51 ^ 3flltH <?]^*> ^-^-21 # 

7i 7i^ ^l^H B^l^m ^s}^ #31; 

#7l H31*l *}-# ^ ^ ^Hl *U2 ^s^* ^ ^ #31; 

#71 H 31*1 -I- ^*>#*1 a o > 7 ] 3]] EH -g- gi=. x) 3 AV^.^ ^j); 
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#7i m #s}-^# >fl7i*H -*7i H31*l tJW ^je. #s*-*j-i- $^sh=- #31; 

#71 afll 5fl^ #ofl *||2 afl^i-g- ^#«Rr ^Tfl; ^ 

#7] S.^ sfl^ #ofl ONO^ ^ *fl3 ^#*Rr S. 

#SRr ^ ^ ^ *fl5Le| #*l<2l aflat 

13] 

*«12*cMI Si<H>H , #71 #71 £#T% + ^c3{ ^>7l 3€ « C V 

*§#£)^ 3* *Hs.sl #*lsl *fl 2:^. 

14] 

*fll2*cHl &°H, #71 £fsfe < a#Sj-^€^(N 2 0) IE^r ^#31- 

^^(NO)l- s#*Rr ^-a- ^ *fls.5] #*is] aflat « c v^. 

15] 

^112%H1 #71 B€^l« fM^fe ^711^ #7l 800°C o]#^ 

JL-Br*\]*\ ^^sKr #31 91 3* ^HJiLS. ^ 1J:# ^S.el #*1<*1 aflat ^ . 
16] 

Sl^H, #71 *fl2 #5^Kg- 140-160AS1 ^7)1# 71-^bI, ^g- #51-1-5. 

o] ^o. £^o S <5}^ l;fl^# ^2.51 ^1^ tij-^. 

17] 

^16%H1 #7l ^12 #S}-^-£- 700-800 °C 51 ^r^H ^s}^ ^J-g- o_ 

S. *m ^1S.B1 #*1<>1 aflat « 0 >^. 
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[$t^ 18] 

^112^1 &<>H, ^7) *U £ *fl2 5L*dn #5.^ TIM HI: t 1 ^ s-H , #7l 

^13 H*!^ SHI- THojeo] ^o. ^lo S ^ ^3-3 ^ « C V^. 

19] 

^S)-^ 2fl€^ afl^l ^ 71313 ^-^^.S. ^ 

^^}7)JL, ^S)-^- 5flEi# a} ^3 ^7^H *f|l 

20] 

^12^1 Si^l, ^"71 ^)]2 sfl ^^^>7l ^ofl ^-71 X) 3 a>^-^ ^>7] 

^1 JE*}^ sfl^o^ s ^ol v%77}*\ ofl^l «fl ^ JE^r 7]7^m ^ 

^SM7l^r ^-8" *>fe 1-^1^ nflfie) #*1<2} ^ . 
21] 

^112^-^1 ^^i, ^y] ^3 a>5)-^ BPSG, 0 3 -TE0S, USG ^ JL^S. #^n>(HDP) 
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